Protein phosphatase 2A is essential to maintain active Wnt signaling and its Aβ tumor suppressor subunit is not expressed in colon cancer cells.
Canonical Wnt signaling is altered in most cases of colorectal cancer. Experimental evidence indicates that protein phosphatase 2A (PP2A) may play either positive or negative roles in Wnt signaling but its precise in vivo functions remain elusive. In this work, using colon cultured cell lines we showed that basal PP2A activity is markedly reduced in malignant cells compared to non-malignant counterparts. We found that whereas normal or cancer cells displaying not altered Wnt signaling express mRNAs coding for PP2A-A scaffold α and β isoforms, cancer cells which have altered Wnt signaling do not express the Aβ isoform mRNA. Remarkably, we found that the Aβ protein levels are lost in all colon cancer cells, and in patients' tumor biopsies. In addition, all cancer cells exhibit higher levels of RalA activity, compared to non-malignant cells. Rescue experiments to restore Aβ expression in malignant RKO cells, diminished the RalGTPase activation and cell proliferation, indicating that the Aβ isoform acts as tumor suppressor in colon cancer cells. Reciprocal co-immunoprecipitation and immunofluorescence studies showed that the PP2A-C and -Aα subunits, expressed in all colon cells, interact in vivo with β-catenin only in malignant cells. Selective inhibition of PP2A did not significantly affect cellular apoptosis but induced dose-dependent negative effects in β-catenin-mediated transcriptional activity and in cell proliferation of malignant cells, indicating that the residual PP2A activity found in malignant cells, mediated by -C and Aα core subunits, is essential to maintain active Wnt signaling and cell proliferation in colon cancer cells.